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This talk will present examples from the speaker’s research on how self-assembly in soft matter systems, 
consisting of polymer thin films, microparticles, or ionic liquids, can be controlled to achieve the desired 
material properties for targeted applications. These examples include: (i) marine “fouling-release” 
coatings based on self-assembly, on multiple length scales, of block copolymers with semifluorinated 
liquid-crystalline side chains; (ii) anti-biofouling coatings consisting of polymers with amphiphilic ω-
perfluoralkyl poly(ethylene glycol) side chains; (iii) macromolecular ionic-liquid electrolytes with the 
apparently incompatible but beneficial properties of low fluidity and high ionic conductivity; and (iv) 
temperature and pH responsive microgel particles formed by spontaneous aggregation and crosslinking of 
polysaccharide chains in aqueous solutions. The driving forces for self-assembly in these systems are 
chemical incompatibility (positive enthalpy of mixing) of constituent chemical species, excluded-volume 
interactions of liquid crystal mesogens, surface and interfacial energy minimization, ion cluster formation, 
and LCST phase transitions. The synthesis, characterization, and structure-property correlations in these 
systems will be presented. 
 
Krishnan is an Associate Professor in the Department of Chemical and Biomolecular Engineering at 
Clarkson University, New York. His undergraduate degree of Bachelor of Chemical Engineering is from 
the Institute of Chemical Technology, Mumbai. After graduating from Lehigh University, Pennsylvania, 
with a Ph.D. degree in chemical engineering, Krishnan was a postdoctoral researcher and a research 
associate in the Department of Materials Science and Engineering at Cornell University, New York. He 
joined Clarkson University as an Assistant Professor in 2007, where his research focuses on material 
design, directed toward applications in protective and antifouling coatings, tribological coatings, high-
temperature high-pressure elastomer seals, sustained-delivery of bioactives, lithium ion batteries, and 
proton exchange membrane fuel cells. Krishnan is interested in material synthesis and processing, and in 
experimental techniques, such as near-edge X-ray absorption fine structure spectroscopy, electrochemical 
impedance spectroscopy, and pulsed field gradient NMR spectroscopy, for advanced material 
characterization. 
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